The aim of this study was to isolate novel enzyme-producing bacteria from vegetation samples from East Antarctica and also to characterize them genetically and biochemically in order to establish their phylogeny.
INTRODUCTION
Extremozymes have great economic potential in many industrial processes -detergents, textiles, baking, brewing, starch, animal food, leather and the pulp industries, including agricultural, chemical, and pharmaceutical applications (15, 5) .
Among extremozymes, cold-active enzymes have important biotechnological applications in the food industry, as well as in biomass conversion and bioremediation. Running processes at low temperatures reduces risk of contamination by mesophiles and also saves energy (33, 16, 13, 28, 27) . Therefore, researchers are now trying to exploit extremophiles as valuable source of novel enzymes (6) .
Particular enzymes who display highly specific activity and catalytic efficiency at low temperatures have the capability to adapt to cold habitats. (31) . Among the extremophiles, cold-Psychrotolerant organisms grow well at temperatures close to the freezing point of water, but have the fastest growth rates above 20ºC, whereas psychrophilic organisms grow faster at a temperature of 15ºC or lower, but are unable to grow above 20ºC (26, 25, 31) .
Amylases (endo-1,4--D-glucanohydrolases EC 3.2.1.1) represent 25% of the sales in enzyme market. These enzymes play a vital role in many industrial manufacturing processes such as textile, paper, food industries and detergents (6, 18, 35, 38) . Proteases are industrially important enzymes also having wide applications in the manufacture of pharmaceuticals, leather, silk, detergents, food, the waste processing industries, diagnostics and for the recovery of silver used in X-ray films (33, 20) .
The possibility of using actinomycetes, especially (11, 37, 24, 30, 8) .
Due to the insufficiency of information regarding useful cold-active enzymes and the industrial application of the psychrophilic and psychrotrophic taxa it is imperative to isolate new cold-adapted bacteria and to identify production of coldadapted amylase and proteases.
Herein we characterize genetically and biochemically a polar streptomycete 4 Alga, we examine its growth behaviour and also the production of amylases and proteases at low temperature.
MATERIALS AND METHODS

Microorganism and growth properties
The selected bacterial coded 4 Alga was isolated from 
Morphological and biochemical characterization
The morphology of the 4 Alga strain was assessed by the colonies formed on Gause agar medium and by contrast phase microscopy using Olympus equipment (Japan). The Streptomyces sp. from Antarctica 
Phylogenetic analysis
Related sequences were retrieved from public databases using BLAST at the NCBI server (http://www.ncbi.nlm.nih.gov/blast/). The closest related 16S
rRNA gene sequences were aligned with the sequences of the Antarctic isolate using the alignment algorithm in the CLC Main Workbench 5.1 (CLC bio, Denmark).
Amylase and proteases assays
The crude extracts were obtained after cultivation in submerged conditions and biomass separation at 4952x g, for 15 minutes. Proteolytic assay was performed via modified
Anson method using 2% casein as substrate (2) The Shaffer-Somogyi method was used to measure the released maltose with few modifications (32) . One β-amylase unit represents the amount of maltose (in mg) produced by one ml crude extract by using 1% starch as substrate, at 20ºC and pH 7.0 for 1 min.
RESULTS
Phylogenetic analysis
By cultivation on Gause agar medium the outer surface of colonies was perfectly round initially, but after the fourth day of incubation started to develop white aerial mycelium that appeared powdery and also formed spores. Distinctive substrate mycelium colours were not produced and diffusible extracellular pigment was not formed. Microscopic examination revealed that aerial mycelia were morphologically branched with compact spirals of sporophore.
After genomic DNA separation and purification, the sequence of the 16S rRNA gene was determined in order to achieve the phylogeny. Search for similar sequences in the Streptomyces sp. Laboratory of University of Gal ti Romania) ( Fig. 1 and Table   1 ). 
from Antarctica
Growth kinetic and time course production of amylases and protease in cold conditions
The Streptomyces 4 Alga is a psychrotolerant strain (data not shown). The data presented in Fig. 2 showed that the Streptomyces Beta-amylase synthesis started in the middle of the stationary phase. The highest production of beta-amylase, 173.47 UA, was achieved after 168 h of submerged cultivation, while alpha-amylase biosynthesis was noticed after 216 h of submerged cultivation (Fig. 4) .
The maximum proteases biosynthesis was recorded after nine days of cultivation during the stationary phase (Fig. 5 ). showed a 99% similarity with the 4 Alga strain and it was isolated from a Norway fjord (19) .
While most of the studies are concerned about the molecular phylogeny of streptomycetes, similar attention has not been paid to their enzymology. Their ability to produce a variety of enzymes may be an attractive phenomenon in these prokaryotes (36) .
A fast and accurate method has been widely used to identify newly strain using 16S r DNA gene sequence analysis.
This technique is important to identify organisms which are slow-growing, fastidious and where identification by conventional methods is time consuming along with subjective interpretation such as identifying streptomycetes. Castillo et al. 
